Objective: Patients' views of illness are often thought to differ from those of medical staff, although this is rarely assessed. This study examined the correspondence between mothers' and clinicians' perceptions of the same high-risk newborns, as well as with an objective measure of illness severity. We also investigated how mothers' perceptions were related to reported stress. Methods: Mothers of 99 high-risk infants admitted to either a neonatal intensive care or neonatal high dependency unit, which offers specialized but not intensive care, completed illness perception ratings of their baby's condition as well as perceived stress 3 to 5 days following admission. At the same time, a standardized measure of neonatal illness severity was calculated and the baby's primary neonatologist completed illness perceptions ratings. Results: Unlike clinician ratings, mothers' illness perceptions were not significantly correlated with illness severity. Mothers generally rated babies in both units as sicker and having a more serious illness than did neonatologists. Whereas clinicians, compared with mothers, rated babies in intensive care as having an illness that would affect their life more and last for a longer time. Mothers rated medical treatment to be significantly more helpful than did clinicians, particularly for babies admitted to the high dependency unit. Mothers' stress was significantly associated with illness perceptions but unrelated to illness severity. Conclusions: Significant differences exist in the perceptions of illness severity, helpfulness of treatment, and the long-term effects of the baby's illness between parents and clinicians and this may lead to misunderstandings and misinterpretations in communication.
The admission of a newborn to intensive care is often an unexpected event and can spoil parents' expectations of delivering a healthy baby. While improved technology and training mean that even very low weight and premature babies admitted to special care baby units now have a very good chance of survival, parents often face an anxious time during their infant's hospital stay. Previous studies show parental stress during this time to be high, with parents having to deal with uncertainties over their baby's condition, as well as facing the unfamiliar environment of a special care or intensive care baby unit (Redshaw, 1997; Shaw et al., 2006; Thompson, Oehler, Catlett, & Johndrow, 1993) . These units are known by different names, but essentially, intensive care units (also called neonatal intensive care units or NICUs) care for extremely low birth weight and premature infants, those requiring assisted ventilation, and infants with complex and critical health conditions. High dependency units (also called special care baby units or SCBU) normally care for infants who do not require assisted ventilation or complicated intravenous feeding regimens and who are usually more mature. They are also used for transitioning babies from intensive care before discharge from hospital.
While previous research looking at the relationship between parental and clinician perceptions of high-risk newborns has been limited by retrospective data, there is a strong suggestion in the literature that parental perceptions of the severity of babies admitted to intensive care and high dependency units may not correspond well with objective clinical markers of severity (Affleck, Tennen & Rowe, 1990; Catlett, Miles & Holditch-Davis, 1994) . If so, this has important clinical implications, as medical staff may not realize that parents do not share a similar view of the infant's illness and this can lead to misunderstandings in communication.
Parental and clinician differences in perceptions about the severity of the infant's illness may make it difficult for parents to accept specific treatment interventions when they do not fit with parental beliefs of severity.
Early work on patients' perceptions of illness has provided a theoretical model for understanding patient behavior when faced with an illness threat (Leventhal, Nerenz, & Steele, 1984) , and this work has been recently applied more widely to caregivers and family members (Broadbent, Ellis, Thomas, Gamble & Petrie, 2009a; Weinman, Petrie, Sharpe, & Walker, 2000) . Illness percep-tions provide a framework for patients or caregivers to make sense of their medical condition and to guide behavior directed at managing the illness. Illness perceptions are comprised of a number of interrelated beliefs about the cause of the illness, how long it will last, what the consequences of the illness are on the patient's life, the symptoms that go with the condition and how the illness is controlled or cured . A number of studies have now shown patients' perceptions of their illness vary widely, even between patients with similar illnesses or injuries, and are associated with a range of important health outcomes including return to work, later disability, depression, and higher subsequent health care expenditure (e.g., Broadbent, Petrie, Ellis, Ying & Gamble, 2004; Dickens et al., 2008; Foster et al., 2008; Frostholm et al., 2005; Frostholm et al., 2007; Petrie, Weinman, Sharpe, & Buckley, 1996 ).
Leventhal's common sense model also proposes that the cognitive representation of the patient's illness produces a parallel emotional response in reaction to the perceived degree of threat (Leventhal & Diefenbach, 1991) . In the case of parents of highrisk newborns, parental perceptions about the severity of the baby's illness are likely to strongly influence the level of stress parents are experiencing during the hospital admission, with more negative perceptions of illness being associated with higher levels of stress. If parental perceptions about the baby's illness do not fit well with clinician views then neonatal staff may not be aware of the level of distress of many parents of infants with objectively less severe illness.
While there is little research involving high-risk neonatal groups, previous work looking at pediatrician and parental views of older childrens' illness suggest that there are often differences between parents and doctors in their perceptions of the seriousness of the condition and how the illness affects the child. A recent study comparing parental perceptions of the urgency of their child's illness with emergency physicians' ratings found significant discrepancies between the perceptions of parents and doctors (Kalidindi, Mahajan, Thomas, & Sethuraman, 2010) . While 94% of parents considered their child's illness as needing urgent care, only 31% of these children were classified as needing urgent care by clinicians. Previous research also suggests that pediatricians and parents often have different perceptions of the effect of an illness on a child's quality of life and level of pain (Janse, Sinnema, Uiterwaal, Kimpen, & Gemke, 2008; Morrow, Hayden, Quine, Scheinberg, & Craig, 2012) .
The current study had three aims. The first was to investigate the relationship between mothers' perceptions of their high-risk baby's illness and objective measures of illness severity. Based on previous work, it was predicted that while clinician ratings would be related to illness severity, mothers' perceptions would not be significantly associated with objective indices of severity. With the second aim, the study investigated how mothers' and clinicians' illness perceptions differed for babies admitted to high dependency and intensive care units. Because it was anticipated that clinicians' perceptions would be more closely related to illness severity, we predicted that clinicians and mothers would show more divergence in their perceptions for babies admitted to intensive care units, with clinicians rating their illnesses as more serious. And finally, the third aim examined the relationship between mothers' illness perceptions and their level of reported stress. Based on Leventhal's common sense model, we predicted that more severe illness perception ratings would be associated with higher levels of stress but not with measures of illness severity.
Method Participants
A sample of mothers of consecutive infants admitted to the high dependency or intensive care units and their respective clinicians were recruited from Auckland City Hospital Newborn Service. Mothers were excluded from the study if their infant was receiving terminal care or the infant was born at less than 23 weeks gestation.
During the 5 months of the study, 190 infants were admitted to the service. Of this number, 35 mothers were unable to be contacted or seen by the research assistant within 5 days of admission. Nine further mothers were excluded because of the medical condition of the baby. Forty-four mothers declined to participate, with 10 stating they were too busy to take part, nine because they were about to be transferred or discharged, and 25 giving another or no reason. Three other babies had ratings completed by someone other than their mother and so were also excluded.
The total sample therefore was comprised of the mothers and clinicians of 99 infants; 62 infants admitted to the high dependency unit and 37 infants admitted to the intensive care unit. There were 7 cases of twins in the sample, and for consistency in these cases, mothers were asked to complete the questionnaire based on their second twin. The mothers average age was 31.5 years (SD ϭ 6.7). In terms of level of formal education, 3% had only primary school education, 34% secondary schooling, 24% a postsecondary school diploma or trade certificate, and 39% held a University degree. The majority of mothers were European (59%), with the remainder Pacific Islanders (14%), Maori (11%), or from other ethnic groups. Most mothers were in married or de facto relationships (81%). The majority of mothers were employed full-time (47%), with 7% employed part-time and 16% working from home. Of the remainder, 19% described themselves as unemployed, 4% as students, and the remainder was receiving a government income support benefit. Forty-six percent of the sample had no previous children, 33% had one child, 13% two children, and 8% three or more.
The primary neonatologist responsible for the infant also completed ratings. At the time of the study, five consultant neonatologists were caring for infants in both the high dependency and intensive care units in the largest New Zealand University teaching hospital. The Auckland City Hospital Newborn service is one of two intensive care units in the region and is the largest in New Zealand, with 16 intensive care and 30 high dependency cots. The hospital has approximately 7,500 inborn deliveries and provides intensive care for a further 10,000 regional deliveries. In addition, it provides quaternary services for cardiac, general surgery and otorhinolaryngology for the whole region. There are normally six neonatologists providing supervision of high dependency and intensive care units. There are approximately 900 admissions per year with 160 infants less than 1,500 g birth weight.
Procedure and Measures
The Ministry of Health Northern X Committee and the Auckland District Health Board Research Review Committee approved the study. Written consent was obtained from all participants. Mothers of infants who were admitted to either the high dependency or intensive care units were approached and informed about the study. Mothers and the relevant neonatologist independently completed research questionnaires between Day 3 to 5 after the infant's admission to the unit.
Both mothers and neonatologists completed a modified version of the Brief Illness Perception Questionnaire (Broadbent, Petrie, Main, & Weinman, 2006) to assess perceptions of the infant's condition. This is a brief 9-item measure that encompasses the main dimensions of illness perceptions. Normally, the scale is completed by a patient with respect to his or her own illness. However, in this study the scale was modified to obtain the parental and clinician perceptions of the infant's condition (Table  1) . For example, the item "How much does your illness affect your life?" was altered for mothers to "How much will your baby's illness or condition affect his or her life?" For the clinician version the words "your baby's" was replaced by "the baby's". All items were rated on an 11-point scale (0 to 10) with relevant anchors. Since its publication, the Brief Illness Perception Questionnaire has been used in a series of studies in a variety of illnesses (e.g., Broadbent et al., 2009b; Chong, Mackey, Broadbent, Stott, in press; Foster et al., 2008; Petrie, Perry, Broadbent, & Weinman, 2011; Stack et al., 2011) and ethnic groups, including Maori and Pacific Islander populations (Bean, Cundy & Petrie, 2007; Sanders, Kydd, Morunga, & Broadbent, 2011) . The scale has good test-retest reliability and has been associated with a variety of outcomes in chronic illness in adults such as metabolic control in diabetes, asthma morbidity and a slower recovery from myocardial infarction . The scale has also been associated with a slower return to work following illness (Giri, Poole, Nightingale & Robertson, 2009 ) and help-seeking for migraine headaches (Lantéri-Minet et al., 2007) .
Mothers also completed the 10-item version of the Perceived Stress Scale (Cohen, Kamarck & Mermelstein, 1983) , which was used to assess the degree to which mothers appraised their life as stressful since the birth of their child. The scale assesses the extent to which individuals perceive their life to be unpredictable, uncontrollable and overloading, which are considered to be the central characteristics of perceived stress. Examples of items are: "In the past week, how often have you felt nervous and stressed?" and "In the past week how often have you felt that you were unable to control the important things in your life?" Responses to items are rated from "never" (0) to "very often" (3). The scale is widely used and has good psychometric properties (Cole, 1999; Mitchell, Crane, & Kim, 2008) . The Perceived Stress Scale has also been used in previous work with parents of preterm infants and has also been found to be a reliable and valid measure in this population (Hobel, 2004) .
After training from a senior pediatrician, the research assistant, a postgraduate health psychology student, extracted data from the clinical records to establish the Clinical Risk Index for Babies score (CRIB-II; Parry, Tucker, Tamow-Mordi, & U.K. Neonatal Staffing Study Collaborative Group, 2003) . The CRIB-II is an objective measure of illness severity and is based on an algorithm using the following clinical data to predict likelihood of mortality in neonates: gender, birth weight, gestation, congenital malformations, temperature at admission, maximum base excess (acidity of the infant's blood) in the first 12 hr and overall maximum base excess, as well as the minimum and maximum appropriate fraction of inspired oxygen in the first 12 hr needed to keep a normal arterial oxygen saturation. Higher scores on the CRIB-II indicate greater illness severity and the scale has demonstrated good validity in neonatal units as a measure of illness severity (Gagliardi et al., 2004) .
Data Analysis
We calculated that a sample of at least 85 participants would be required to detect a moderate level of agreement (r ϭ .30) between mothers' perceived severity of the babies' illness and actual severity based on previous work (Broadbent, Petrie, Ellis et al., 2006) , using power of .80 and a p value of .05. The normality of data was checked using Kolmogorov-Smirnov. Mann-Whitney U and chi-square analyses were performed to analyze differences between babies admitted to the high dependency and intensive care units on demographic and medical characteristics. Spearman's rho correlations were used to test the associations between illness perceptions and the babies' birth weight, gestation, and CRIB-II scores, as well as mothers' stress levels. To investigate differences between mothers' and clinicians' perceptions, mixed analysis of variance (ANOVA) were conducted for each illness perception; the repeated measures variable was the mother's and doctor's perceptions of the baby, and the between subject variable was whether the baby was in the high dependency or intensive care unit. For the three illness perceptions not asked of clinicians, mothers of babies in the intensive care unit were compared with mothers of babies in high dependency unit using Mann-Whitney U tests. A one-sample t test compared the stress levels of mothers to population norms, and an independent samples t test compared stress levels of mothers between the high dependency and intensive care groups.
Results
The characteristics of the infants admitted to high dependency and intensive care units are shown in Table 2 . As would be expected, infants admitted to the intensive care unit weighed less, had an earlier gestation, more congenital problems and a significantly higher CRIB-II score than infants admitted to the high dependency unit.
Illness Perceptions
The first hypothesis that the clinicians' ratings would be related to objective measures of illness severity while mothers' ratings would not was tested by examining the correlations between illness perceptions and the objective measures of birth weight, gestation, and CRIB-II score (Table 3) . As can be seen from the table, mothers' perceptions of their baby's illness are largely unrelated to objective indices of severity. For clinicians, perceptions of illness are strongly associated with the baby's CRIB-II score (all correlations statistically significant) and, to a lesser degree, gestation (four of six significant) and birth weight (one of six significant). The overall pattern of results supports the prediction that, unlike clinician ratings, parental perceptions are unrelated to objective measures of illness severity.
The illness perception ratings of mothers of high dependency and intensive care babies were compared with the ratings of clinicians to test the prediction that there would be significant differences between the clinicians and parents in their views of the baby's condition and these differences would be greater in the intensive care unit. The differences are illustrated in Figure 1 , and Table 4 presents the test statistics.
Overall, the results confirm the prediction that mothers and clinicians hold significantly different perceptions of illness for the same baby and a greater number of perceptions differ in the intensive care unit. In the intensive care unit, clinicians perceived the illness would affect the babies' lives more than their mothers did. The clinicians thought that the illness would last longer, and that treatment would be less helpful than the babies' mothers did. There was no difference in how sick the mothers and clinicians saw the babies. Mothers were more concerned than clinicians about their babies and saw the babies' condition as more serious. In the high dependency unit, mothers and clinicians had similar perceptions about how much the babies' lives would be affected, and how long the illness would last. Mothers thought that treatment would be much more helpful than did clinicians. Mothers also saw their babies as sicker, were more concerned about their babies, and thought the babies' condition was more serious, than clinicians.
For three illness perceptions (personal control, understanding, and emotional representation), only mothers' perceptions were assessed. There were no statistically significant differences between mothers with babies in the high dependency unit and mothers with babies in the intensive care unit in how much personal control they felt over their baby's illness, how well they understood the illness, or how much they were emotionally affected by their baby's illness (all ps Ͼ .05).
Stress
The overall level of stress in mothers of the infants admitted to high dependency and intensive care units was high. Compared with population means for the Perceived Stress Scale (M ϭ 13.02, SD ϭ 6.35, Cohen & Williamson, 1988 ) mothers reported significantly higher levels of stress (M ϭ 19.50, SD ϭ 7.38) t(98) ϭ 8.73, p ϭ .001. There was no significant difference in the level of stress in mothers of infants admitted to the high dependency unit (M ϭ 19.15, SD ϭ 6.48) compared with mothers of intensive care unit infants (M ϭ 20.10, SD ϭ 8.75; t(60) ϭ Ϫ.56, p ϭ .58).
The relationship between parental stress level and illness severity was examined, as well as how stress related to mothers' illness perceptions. As can be seen in Table 5 , there was no significant relationship between mothers' overall level of perceived stress and the baby's CRIB-II measure of illness severity. Mothers' stress levels did not correlate significantly with gestation period but were significantly correlated with birth weight. However, the direction of this correlation is in a positive direction (high birth weight associated with high stress) and thus the relationship is not what would be normally expected if birth weight is used as a marker of severity. In contrast, the pattern of correlations between stress and illness perceptions show a strong relationship between more severe perceptions of the baby's illness and the mother's stress level.
Discussion
This study investigated the correspondence between mothers' and clinicians' perceptions of the same high-risk newborns and how mothers' perceptions were related to objective illness severity and to their current levels of stress. The data showed that mothers' perceptions of the severity of their baby's illness were unrelated to objective measures of illness severity or to clinician ratings of the same infant. Differences between mothers' and clinicians' ratings varied depending on the type of unit. In the high dependency unit mothers consistently perceived their baby's condition as worse than did clinicians. While in the intensive care unit, clinicians rated the baby's illness as affecting his or her life more and also rated the effects of the illness lasting a longer time than did mothers. In both the intensive care and the high dependency unit mothers rated the medical treatment as being more helpful than did clinicians. The reason for the differences between the units may be that babies in the intensive care unit had more severe illness than babies in the high dependency unit, and clinicians were better able to recognize the signs of severe illness and their implications than mothers were.
As expected, mothers of high-risk infants report high levels of stress but the data showed stress to be unrelated to whether their baby was admitted to the high dependency or intensive care unit or to the actual severity of the baby's illness. However, stress was strongly related to a number of illness perceptions mothers held about their baby's condition. The perceptions associated with stress were a longer perceived timeline for the baby's illness, a lower reported understanding of the illness, as well as a perception that the illness was serious and would affect the baby's later life. We found mothers' perceptions of their baby's illness differed from doctors' views and objective measures of severity but were strongly associated with their level of stress.
The relationships seen in this study between mothers' negative perceptions of their baby's illness and stress are consistent with Leventhal's self-regulatory model (Leventhal et al., 1984) which predicts that more severe perceptions of an illness threat cause a concomitant increase in emotion. This relationship has also been shown in a number of recent studies looking at the relationship between patients' illness perceptions and psychological distress (Chilcot, Wellsted, Davenport, & Farrington, 2011; Dempster et al., 2011; Jorgensen, Frederiksen, Boesen, Elsass, & Johansen, 2009) . Perhaps the most interesting aspect of the study is just how different the perceptions of the mothers are from those of the doctors treating the baby and the objective measure of illness severity. Consistent with this finding, an earlier study of parents of babies in a newborn intensive care unit, found no relationship between parents' outcome expectancies and medical measures of illness severity (Affleck et al., 1990) . In previous research we have also found that myocardial infarction patients' prediction of their risk of a future heart attack were unrelated to an established clinical risk model but were related to a number of patients' illness perceptions . It is surprising that the correspondence between patients' and doctors' views of the same illness has not received more attention in the research literature. The issue is an important one because often doctors may be unaware of differences between their view and the patient's view of the illness. As it is generally the patient's model of their illness that influences engagement in current treatment and decisions about future treatment options, inaccuracies and systematic biases in illness perceptions can have important health consequences .
There are a number of clinical implications from the results of this study. First, and perhaps most importantly, the differences between parental and neonatologists perceptions of the same baby provide considerable opportunity for clinicians and parents to "talk past each other" when discussing the care of their baby. These misunderstandings center largely around parental misperception of the severity of the baby's illness, the overvaluing of treatment in both the high dependency and intensive care units and the undervaluing of the effect and length of the illness in babies admitted to the intensive care unit. These misperceptions may lead to differences between parents and clinicians in the evaluation of the benefits of different treatment options and ongoing care.
The results of the study also underline the value of clinicians eliciting parental perceptions of their high-risk baby's illness. It may be that a scale like the Brief Illness Perception Questionnaire can be used routinely to identify the perceptions that parents hold about their baby's condition, so inaccurate beliefs can be recognized and more effectively addressed by staff. In normal practice, neonatologists would tend to assume that stress is higher in parents with babies admitted to the intensive care unit than the high dependency unit and, therefore, spend more time or allocate support services more often to these parents. Our data show that mothers of babies admitted to the high dependency unit have similar levels of stress and concern about their infants when compared with parents of babies in the intensive care unit, in fact, their illness perceptions about their baby are very similar. This highlights the importance of more time and information being given to parents in an effort to reframe more accurate illness perceptions and expectations.
While a strength of the study is that information was collected from mothers and clinicians between 3 and 5 days after admission, thus avoiding the retrospective nature of many previous studies in this area (e.g., Allen et al., 2004; Chatwin & MacArthur, 1993; Redshaw, 1997) , it should be noted that the data is cross-sectional and this limits our ability to disentangle the relationship between illness perceptions and perceived stress. The challenge of acute illnesses or hospital admissions means that this limitation is difficult in practical terms to remedy. However, it should be noted that it may be that illness perceptions lead to increased stress levels but it is also possible that the higher stress levels some mothers experience may cause difficulties in accurately understanding and processing information provided during their baby's admission.
The generalizability of the results may be further limited by the nature of the neonatal unit in which we collected data for the study. The Auckland Unit is a large university teaching hospital service with 900 admissions per year and highly trained and experienced staff, which may limit the applicability findings to other neonatal units. It should also be noted that the generalizability of the findings may be limited by the number of parents who could not be reached or declined to participate in the study. This was mainly because as a tertiary referral unit, the hospital frequently transfers infants once they have stabilized, back to other hospitals in the region. This is often within the first few days and before recruitment could be completed. Evidence from the current study suggests that parents' perceptions of their high-risk infants do not correspond with clinicians' views and are unrelated to objective ratings of severity. Interventions designed to address faulty perceptions may be valuable in terms of reducing the high levels of stress found in mothers in this study and correcting inaccurate perceptions of infant vulnerability. There have now been several randomized controlled trials that have demonstrated improved outcomes based around changing illness perceptions (e.g., Broadbent, Ellis, Thomas, Gamble, & Petrie, 2009b; Petrie, Perry, Broadbent, & Weinman, 2011) , and this approach may also prove useful in the future in the neonatal hospital setting.
